
SR 520: I-5 to Medina Bridge Replacement and HOV Project

DECEMBER 2009

SUPPLEMENTAL DRAFT ENVIRONMENTAL IMPACT STATEMENT
and SECTION 4(F) EVALUATION
SR 520 BRIDGE REPLACEMENT AND HOV PROGRAM

Energy Discipline Report 





SR 520: I-5 to Medina Bridge 
Replacement and HOV Project 

Supplemental Draft EIS 

Energy Discipline Report 

Prepared for 

Washington State Department of Transportation 

Federal Highway Admin istra tion 

Lead Author 

CH2M HILL 

Consultant Team 

Parametrix, Inc. 

CH2M HILL 

HDR Engineering, Inc. 

Parsons  Brinck erhoff  

ICF Jones & Sto kes 

Cherry Creek Consulting 

Mich ael Min or and Associat es 

PRR, Inc. 

December 2009 





I-5 to Medina: Bridge Replacement and HOV Project | Supplemental Draft EIS 

Contents  
Acronyms and A bbreviations ........................................................................................................... v 

Introduction .......................................................................................................................................... 1 

Why are energy and greenhouse gas emissions considered in an 

environment al impact  statement? .................................................................................... 1 

What are the key points of this report? ............................................................................... 1 

What is the I-5 to Medin a: Bridge Replacement and HOV Project? ................................ 3 

What are the project alternatives? ........................................................................................ 4 

Affected En vironment ...................................................................................................................... 15 

How w as the energy information collected? .................................................................... 15 

What are the existing energy characteristics of the study area? .................................... 15 

Potential Effects of the Project ........................................................................................................ 19 

What methods were used to evaluate the potential energy effects? ............................. 19 

How w ould construction of the project affect energy use? ............................................ 22 

How w ould operation of the project affect energy use? ................................................. 27 

Mitigation ........................................................................................................................................... 29 

What has been done to avoid or minimize negativ e effects on energy use?................ 29 

What would be done to mitigate negative effects that could not be avoided or  

minimized?  ........................................................................................................................ 29 

What negative effects would remain after mi tigation? ................................................... 30 

Greenhouse Gas Emissions ............................................................................................................. 31 

What WSDOT efforts are underway t o reduce greenhouse gas emissions in 

Washington State?............................................................................................................. 32 

How were  greenhouse gas emissions calculated for project construction? ................. 34 

How were  greenhouse gas emissions calculated for project operation? ...................... 36 

What effect would pr oject construction have on greenhouse gas emissions? ............. 37 

What effect would pr oject operation have on greenhouse gas emissions? .................. 38 

What are potential measures to minimize emission s? .................................................... 41 

Did the proje ct consider future conditi ons related to climate change? ......................... 42 

References ........................................................................................................................................... 44 

Attachments 

1 Calculations for Estimated Energy Consumption 

2 Model Input s for Greenhouse Gas Emissions Modeling 

List of Exhibits 

1 Project Vicinity Map 

2 No Build Alt ernative Cr oss Section 

SDEIS_DR_ENER_FINAL.DOC iii 



I-5 to Medina: Bridge Replacement and HOV Project | Supplemental Draft EIS 

3 6-Lane Alternative Cross Section 

4 Options A, K , and L: Montlake and University of Washington Ar eas 

5 6-Lane Alternative at the Evergreen Point Bridge (Common to All 

Options) 

6 Possible Towing Route and Pontoon Outfitting Locations 

7 Geographic Areas along SR 520 and Project Phasing 

8 Average Aut omobile and Pickup Fuel Consumption Rate 

9 Energy and Fuel Consumption unde r Existing Conditions (2006) 

10 Primary Facility Type by I-5 to Medin a Project Section 

11 Annual V MT (millions) by Alternati ve 

12 Energy Consumption Rate Calculations for Passenger Vehicles 

13 Energy Consumption Rates by Travel Mode 

14 Total Energy Consumption duri ng Construction of the 6-Lane 

Alternative 

15 Estimated Diesel Fuel Consumption and Energy Use during 

Transport of Pontoons 

16 Summary of Construction  Energy Effects 

17 Total Energy Consumption (in MBt u) during Cons truction of 

the 6-Lane Alternative under the Phased Implementation 

Scenario 

18 Annual Fuel Consumptio n during Op eration (2030) 

19 Gross GHG Emissions by Sector in U.S. and Washington State 

(2005) 

20 Estimated Onsite Energy Use for Construction 

21 Carbon Dioxide Equiv alent Emission Factors 

22 6-Lane Alternative Construction  GHG Emission Option 

Comparisons 

23 Weekday Peak-Period Operational GHG Emissions (2030) 

24 Weekday Peak-Period Operational GHG Emission Comparisons 

(2030) 

SDEIS_DR_ENER_FINAL.DOC iv 



I-5 to Medina: Bridge Replacement and HOV Project | Supplemental Draft EIS 

Acronyms and Abbreviations 
B5 5 percent biodiesel  

B10 10 percent biodiesel 

B20 20 percent biodiesel 

Btu British thermal un it(s) 

CALTRAN S California  Departm ent of Transportati on 

CEVP Cost Estimate Validation Process® 

CFR Code of Federal Regulations 

CH4 methane (also known as “ marsh gas”) 

CO2 carbon dioxi de 

CO2e carbon dioxide equivalents  

DOE U.S. Department o f Energy 

Draft EIS SR 520 Bridge Replacement and HOV Project Draft Environmental Impact 

Statement (WSDOT 2006) 

Ecology Washington State Department of Ecology 

EIA Energy Information Administration 

EIS environment al impact statement 

EPA U.S. Environmental Protection Agency 

FHWA Federal Highway Administration 

g/gal grams per gallon 

GHG greenhouse gas 

HCT high-capacity transit 

HOV high-occupancy vehicle 

Interstate 5 

I-5 to Medin a I-5 to Medin a: Bridge Replacement and HOV Project 

project 

IRT Incident Response Team 

SDEIS_DR_ENER_FINAL.DOC v 

I-5 



I-5 to Medina: Bridge Replacement and HOV Project | Supplemental Draft EIS 

kg/gal kilograms per gallon 

laughing gas nitrous oxide (N 2O) 

marsh gas methane (CH4) 

MBtu million Britis h thermal un it(s) 

Medina to SR 202 Medin a to SR 202: Eastside Transit and HOV  Project 

project 

MOVES Motor Vehicle Emissions Simulator 

mpg miles per gallon 

mph miles per hour 

MT CO2e metric tons of carbon dioxide equivalents 

MT metric tons 

N2O nitrous oxide (also known as “laughing gas”) 

NA not applicable 

NEPA National  Environmental Policy Act 

Pub.L. Public Law 

RCW Revised Code of Washington 

SDEIS I-5 to Medin a: Bridge Replacement and HOV Project Supplemental Draft 

Environment al Impact Statement 

SEPA State Environmental Policy Act 

SPUI single-point urban interchange 

SR State Route 

SR 520 Program SR 520 Bridge Replacement and HOV Program 

SUV sport utility vehicle 

VMT vehicle miles traveled 

WSDOT Washington State Department of Transportation 

SDEIS_DR_ENER_FINAL.DOC vi 



I-5 to Medina: Bridge Replacement and HOV Project | Supplemental Draft EIS 

Introduction 

Why are energy and greenhouse gas 
emissions considered in an 
environmental impact statement? 
When energy is used to build somethi ng or is used to operate a vehicle, 

it cannot be recovered. Building the ne w State Route (SR) 520 corridor 

from Interstate 5 (I-5) to Medina, transporting the pontoons from their 

moorage locations to the construction site, and operating vehicl es in the 

SR 520 corridor would consume large amounts of energy that would be 

expensive and no longer available for other purposes. The National 

Environment al Policy Act (NEPA) requires agencies to consider these 

environm ental effects when making d ecisions about a proposed project. 

For these reasons, the Supplemental Draft Environ mental Impact 

Statement (SDEIS) being prepared for the I-5 to Medina: Bridge 

Replacement and High-Occupancy Vehicle (HOV) Project (I-5 to 

Medin a project) must discuss energy consumption. 

Washington State has adopted greenhouse gas (GHG) reducti on goals 

(RCW 70.235.020). As part of the state’s plan to reduce GHG emissions, 

the state has also adopted vehicle miles traveled (VMT) benchmarks 

(RCW 147.01.440) as one strategy to reduce transportation sector GHG 

emissions. Guidance on how to address GHG emissions in 

environment al documents prepared to meet the State Environmental 

Policy Act  (SEPA) requirements is currently being developed. In the 

meantime, the Washington State Departm ent of Transportati on 

(WSDOT) is evaluating GHG emissions according to its Interim 

Approach to Project-Level GHG and Climate Change Evaluations for 

Transportation Projects (WSDOT 2009a). The GHG analysis is included in 

this report following the discussion of Energy. 

What are the key points of this report? 

Following ar e the key points of this energy discipline report: 

�x Project construction  activities and the operation of vehicles on 

SR 520 would consume large amounts of energy resources, 

particul arly petroleum . Because GHGs released during construction 

and operation come primarily from  the fuel burned, GHGs would 

SDEIS_DR_ENER_FINAL.DOC 1 
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be emitted by these activities and would be roughl y proportion al to 

these activities 

�x Of the 6-Lane Alternative design optio ns, Option K would  have the 

highest level of construction energy consumption and GHG 

emissions—roughly twice  as much as Option A and two-thirds 

more than Option L. The larger energy expenditure and GHG 

emissions quantity of Opt ion K is because this option would require 

more construction activit y than the other two options. 

�x The total construction energy consumption and GHG emissions to 

replace vulnerable structures and to construct fut ure phases would 

likely be hig her than buil ding the 6-Lane Altern ative over one 

construction cycle because of the energy consumed during the 

addition al mobilization re quired for b uilding the I 5 to Medin a 

project in phases. 

�x Operation of Options A, K, and L would consume less energy 
Vehicle Miles Traveled 

than the No Build Alternative in 2030 because each of the 
Vehicle miles traveled (VMT) is the 

6-Lane Alternative options would  result in a reduction in number of miles vehicles travel each 
VMT. The reduction in V MT is based on traffic modeling that  year. For transportation projects with set 

boundaries, VMT can refer to the 
assumed that tolls would be charged for the 6-Lane Alternative  aggregate number of mi es that all the l
options. Tolli ng might encourage some travelers to seek  vehicles travel using the specified 

roadways. Per person (or per capita)
alternativ e routes across Lake Washington. Other travelers  VMT in Washington has been stable at 
would likely change tr ansportation m odes and benefit from 9,000 miles per person since the 1980s, 

meaning the statewide VMT has grown 
the addition of HOV lanes. at roughly the same pace as population. 

Methods of reducing VMT typically 
�x Operational GHG emissions for the three 6-Lane Alternative target transferring trips from single 

occupant vehicles to multiple person 
options are expected to be similar, and all three would pr oduce  vehicles like carpools, vanpools, and 
lower oper ational GHG emissions than the No Build  transit. VMT can also be lowered by 

reducing the distance of travel through 
Alternative because all three 6-Lane Alternative options would  changes in land use. 
improve the traffic flow in sim ilar ways compared to the No  

Build Alternative. The 6- Lane Alternative options  include  

tolling, whi ch woul d reduce the miles traveled on the roadway.  

�x Operational energy consumption and  GHG emissions under the 

scenario that would  replace only vuln erable structures cannot be 

estimated at this time because traffic data were not developed for 

the Phased Implementation scenario. 
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What is the I-5 to Medina: Bridge 
Replacement and HOV Project? 

The Interstate 5 (I-5) to Medina: Bridge Replacement and High-

Occupancy Vehicle (HOV) Project is part of the State Route (SR) 520 

Bridge Replacement and HOV Program (SR 520 Program) (detailed in 

the text box below) and encompasses parts of three main geographic 

areas—Seattle, Lake Washington, and the Eastside. The project area 

includes the following:  

�x Seattle communities: Portage Bay/R oanoke, North Capitol Hil l, 

Montl ake, University District, Laurelh urst, and Madison Park 

�x Eastside communities: Medina, Hunts Point, Clyde Hill, and 

Yarrow Point 

�x The Lake Washington ecosystem and associated wetlands 

�x Usual and accustomed fishing areas of tribal n ations that have 

historically used the area’s aquatic resources and have treaty rights 

The SR 520 Bridge Replacement and HOV Project Draft Environ mental 

Impact Statement (EIS), published in August 2006, evaluated a 4-Lane 

Alternative, a 6-Lane Alt ernative,  and a No Build Alternative. Since the 

Draft EIS was published, circumstances surrounding the SR 520 

corridor have changed in several ways. These changes have resulted in 

decisions to forward advance planning for potenti al catastrophic failure 

of the Evergreen Point Bridge, respond to increased demand for t ransit 

What is the SR 520 Program? 

The SR 520 Bridge Replacement and HOV Program will enhance safety by replacing the aging floating bridge and keep the region 
moving with vital transit and roadway improvements throughout the corridor. The 12.8-mile program area begins at I-5 in Seattle and 
extends to SR 202 in Redmond. 

In 2006, WSDOT prepared a Draft EIS—published formally as the SR 520 Bridge Replacement and HOV Project—that addressed 
corridor construction from the I-5 interchange in Seattle to just west of I-405 in Bellevue. Growing transit demand on the Eastside and 
structure vulnerability in Seattle and Lake Washington, however, led WSDOT to identify new projects, each with a separate purpose and 
need, that would provide benefit even if the others were not built. These four independent projects were identified after the Draft EIS was 
published in 2006, and these now fall under the umbrella of the entire SR 520 Bridge Replacement and HOV Program: 

�x I-5 to Medina: Bridge Replacement and HOV Project replaces the SR 520 roadway, floating bridge approaches, and floating bridge 
between I-5 and the eastern shore of Lake Washington. This project spans 5.2 miles of the SR 520 corridor. 

�x Medina to SR 202: Eastside Transit and HOV Project completes and improves the transit and HOV system from Evergreen Point 
Road to the SR 202 interchange in Redmond. This project spans 8.6 miles of the SR 520 corridor. 

�x Pontoon Construction Project involves constructing the pontoons needed to restore the Evergreen Point Bridge in the event of a 
catastrophic failure and storing those pontoons until needed. 

�x Lake Washington Congestion Management Project, through a grant from the U.S. Department of Transportation, improves traffic 
using tolling, technology and traffic management, transit, and telecommuting. 
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Exhibit 1. Project Vicinity Map 

service on the Eastside, and evaluate a new set of community-based 

designs for the Montlake area in Seattle. 

To respond to these changes, the Washington State Department 

of Transportation (WSDOT) and the Federal Highway 

Administration (FHWA) initiated new projects to be evaluated 

in separate environmental docu ments. Improvements to the 

western port ion of th e SR 520 corridor—known as the I-5 to 

Medin a: Bridge Replacement and HOV Project (the I-5 to Medina 

project)—are being evaluated in a Supplemental Draft EIS 

(SDEIS); this discipline report is a part of that SDEIS. Project 

limits for this project exte nd from  I-5 in Seattle to 92nd Avenue 

NE in Yarrow Point, where it transitions into the Medina t o SR 

202: Eastside Transit and HOV  Project (the Medina to SR 202 

project). Exhibit 1 shows the project vi cinity. 

What are the project alternatives? 
As noted above, the Draft EIS evaluated a 4-Lane Alternative,  a 6-Lane 

Alternative ( including thr ee design options in Seattle), and a No Build 

Alternative. In 2006, following Draft EIS publication, Governor 

Gregoire identified the 6-Lane Altern ative as the state’s preference for 

the SR 520 corridor, but  urged that the affected communities in Seattle 

develop a common vision for the western portion of the corrid or. 

Accordingly,  a mediation group convened at the direction of the state 

legislature to evaluate the corridor  alignment for SR 520 through 

Seattle. The mediation gr oup identified three 6-l ane design options for 

SR 520 betw een I-5 and the floating span of the Evergreen Point Bridge; 

these options were documented in a Project Impact Plan (Parametrix  

2008). The SDEIS evaluates the following: 

�x No Build Alt ernative 

�x 6-Lane Alternative 

�� Option A 

�� Option K 

�� Option L 

These alternatives and options are summarized below. The 4-Lane 

Alternative and the Draft EIS 6-lane design options have been 

eliminated fr om further considerati on. More infor mation on how the 

project has evolved since the Draft EIS was published in 2006, as well as 

SDEIS_DR_ENER_FINAL.DOC 4 
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more detailed information on th e design options, is provided i n the 

Description of Alternativ es Discipline Report (WSDOT 2009b). 

What is the No Build Alternative? 

Under the N o Build Alter native, SR 520 would continue to operate 

between I-5 and Medin a as it does today: as a 4-lane highway w ith 

nonstandard shoulders and withou t a bicycle/ped estrian path. 

(Exhibit 2 depicts a cross section of the No Build A lternative.) No new 

facilities w ould be added to SR 520 

between I-5 and Medin a, and none would 

be removed, including th e unused R.H. 

Thomson Expressway ramps near the 

Washington Park Arboret um. WSDOT 

would continue to manage traffic using its 

existing transportation demand 

management and intelligent transportation 

system strategies.  

The No Build Alternativ e assumes that the Portage Bay and Evergreen 

Point bridge s would  remain standing and functional through 2030 and 

that no catastrophic events, such as earthquakes or extreme storms, 

would cause major damage to the bridges. The No Build Alter native 

also assumes completion of the Medi na to SR 202 project as well as 

other regionally planned and program med transportation proj ects. The 

No Build Alt ernative pro vides a baseline against which proje ct analysts 

can measure and compare the effects of each 6-Lane Alternative b uild 

option. 

Exhibit 2. No Build Alternative Cross Section 

What is the 6-Lane Alternative? 

The 6-Lane Alternative would complete the regional HOV connection 

(3+ HOV occupancy) across SR 520. This alternativ e would  include six 

lanes (two 11-foot-wide o uter general-purpose lanes and one 12-foot­

wide inside HOV lan e in each direction), with 4-foot-wide insi de and 

10-foot-wide  outside shoulders (Exhibit 3). The proposed widt h of the 

roadw ay would be approximately 18 feet narrower than the one 

described in the Draft EIS, reflecting public comment from local 

communities  and the City of Seattle. 

SR 520 would be rebuilt f rom I-5 to Evergreen Point Road in Medina 

and restriped and reconfigured from Evergreen Point Road t o 92nd 

Avenue NE in Yarrow Point. A 14-f oot-wide bicycl e/pedestrian  path 
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Exhibit 3. 6-Lane Alternative Cross Section 

would be built along the north side of SR 520 through the Montlake 

area and across the Evergreen Point Bridge, connecting to the regional 

path on the Eastside. A bridge maintenance facilit y and dock would be 

built undern eath the east approach to the Evergreen Point Bridge. 

The sections below describe the 6-Lane Alternative and design options 

in each of the three geographical areas the project would encompass. 

Seattle 

Elements Common to the 6-Lane A lternative O ptions 

SR 520 would connect to I-5 in a confi guration sim ilar to th e way it 

connects today. Improvements to the I-5/SR 520 interchange would 

include  a new reversible HOV ramp connecting th e new SR 520 HOV 

lanes to existing I-5 reversible express lanes. WSDOT would replace the 

Portage Bay Bridge and the Evergreen Point Bridge (includin g the west 

approach and floating sp an), as well as the existing local street bridges 

across SR 520. New stormwater facili ties would be constructed for the 

project to provide storm water retention and treatment. The project 

would include landscaped lids across SR 520 at I-5, 10th Avenu e East 

and Delmar Drive East, and in the Montlake area to help reconnect the 

communities  on either side of the roadway. The project would also 

remove the Montlake freeway transit station. 

The most substantial differences among the three options are the 

interchange configurati ons in the Montlake and University of 

Washington areas. Exhibi t 4 depicts these key differences in interchange 

configurati ons, and the following text  describes elements unique to 

each option.  
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